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Dear Ms. Searcy:

As chairperson of the Region 11 National Public Safety Planning
Advisory Committee (NPSPAC), I am proud to present for your
consideration our committee's 800 MHz Communications Plan for the
State of Hawaii formulated in accordance with FCC Dockets 87-112
and 87-359.

In September 1992, the Region 11 Convener caused a legal notice to
be published announcing that an initial Region 11 planning meeting
was to be held on November 9, 1992 at the Kalanimoku Building in
Honolulu. The notices were published in four separate newspapers
representing each of the counties. These were: (I) The Garden
Isle in the County of Kauai, (2) the Honolulu Advertiser in the
City and County of Honolulu, (3) the Maui News in the County of
Maui, and (4) the Hawaii Tribune-Herald in the County of Hawaii.
In addition, on September 9, 1992, the Convener generated a mass
mailing of a letter of notification and invitation to personnel
representing State and County public safety and public service
agencies and other interested personnel. Copies of the newspaper
public notices and the letter are contained in Appendix A of the
plan.

At the statewide regional meeting held on November 9 in Honolulu,
both the Chairperson and the Regional Planning Committee were
elected by the quorum. The names of the Chairperson and the
Committee are listed in Section 6 of the plan. Participants in
the meeting represented public safety radio services, special
emergency radio services, and the vendor community. Please note
that vendor participation was encouraged, but they were not
allowed to vote.



As Chairperson of Region II, I
the activities of the Regional
development of the final plan.
the requirements of the FCC.
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was responsible for coordinating
Planning Committee and the

I trust that the plan meets all

Nakamura, Chairperson
Reg on 11
Information and Communication Services

Division
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PLAN CHECIC LIST

2) Chairperson - name, address, phone number, _signature
(See Section 6, P/lie 23 of plan and cover leuer)

3) Committee Memben - name, orgaDizatioBal affiliatioll, address, phone numbers
(See SoctioIl 6, Paae 23 of plan)

4) Summary of major elementl of tbe piau (s. TaI»e of CoRtents, page i and ii)

S) GeAeral d.esedptioa of how spectnuD is aUou.ecIlIIIOIII uen (See Section 3.0, paae S)

6) Explanation of how the requirements of all eligiblel are considered and met (See Section 1.2,
page 1)

1) lbpI.anado. of Aew lIi1iblea are prioritized ia ar. w....e 80t all eligible may receive licenses.
(See SecQon S.S, page 22)

I) &planation ofhow the plan haa been coordiaatecl with adjacent regions (See Section 3.4.8, page
12)

9) Description of how the plan puts spectnuD to MIt pouible use by:

i. Requirin& system desip with minimum c.over/lie areas (See Section 3.4.2. page 9)

ii. Aalipinl frequeACiellO d1at muimula frequeaey reuse and offset channel use may be
made (See Section 3.4.2, page 21 and Sedioa S.2, page 21)

iii. Makin& uae of trunking (See SectioB 4.3. page 17)

10) ExplaDatioIl of how iB&efoperability cltmnell are .'paged (See Section 3.3, page 7 and 4.1.2,
page IS)

11) Slow Growdllanpage (See Sectioa 4.4.3. pap 19)

12) Does tAt plaa refer to Give-Back frequeeciel (See Seaioa 3.4.6, page 11)

ll) U.. tIM APCO I9ftiD& program (See Sedioa 3.S.1, pille 12)

14) Appell pmeeu (See Sectioa S.6, paae 22)

IS) Dees the plan provide roc regional mu&ual aid daiMelI, ia addition
to the five (S) common channels? If 10, are dun auard banda for these channels?

To cooaerve specUuDl, regional mutual aid daannell have beea allocated adjacent to the guard
bands of the five IJlUtUal aid c1lanne.1s. OM additioDal pard band has been allocated on the low
side of each regional channel. (See Sectioa 7, Ckannel Allocation Plan)



16) Ducrlbe the fonutioa of the C()PHPittee

i. Advortiaing - (Copies included iA pIaa - See AppeBdix A)

ii. Who ooukt vote? ODly elected .... of the Regional Planning Committee could
vote.

CoaVGll' .11 rtIpORIibIe k tile~ of IIdl plan draft, which was circulated to
tile CO'RmittH memben. ComP'iUae ...inp were held in Honolulu to review, correct,
and modify each draft.

iii. How was tiDal plan adopted?

After a seriea of reviews and modificatioM, the tiDal plan was approved by the committee
members in attendance at the Jaauary 6 planBini meeting. Mail ballots were sent to
those DOt in attendance.
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1.0 SCOPE

1.1 INTRODUCTION

In December of 1983, the United States Congress directed the Federal Communications
Commission (FCC) to establish a plan to ensure that the communications needs of state
and local public safety authorities would be met. By their regular means of initiation,
the FCC began the process of developing such a plan. Through their efforts, and the
efforts of the National Public Safety Planning Advisory Committee (NPSPAC), the plan
was begun.

The National Public Safety PlanniRa Advisory Committee provided an opportunity for
the public safety community and other interested members of the public to participate in
an overall spectrum management approach by recommending policy guidelines, technical
standards, and procedures to satisfy public safety needs for the foreseeable future. After
consideration of NPSPAC's Final Report and comments filed in Docket No 87-112, a
Report and Order was released by the FCC in December 1987, which established a
structure for the National Plan that consists of guidelines for the development of regional
plans.

The National Plan provides guidelines for the development of Regional plans. The
particulars of this plan are found in FCC 87-359, which contains the required steps and
contents for regional plan development. It is on this document that this plan for Region
11, State of Hawaii, is developed.

1.2 PURPOSE

Public safety communications has, for many years, been inadequate throughout the
United States. This is as true for Hawaii as it is for any other state. Many, if not all,
public safety radio users constantly contend with outside interference, noise, and
overcrowding. It is with these problems in mind that this plan was developed.

This regional plan was developed with the objective of assuring all levels of public
safety/public service agencies that radio communications in the near and distant future
will not suffer from the problems of the past. The allocation of frequencies was done as
equitably as possible. The goal was to supply a pool of frequencies for each county and
a pool for state agency use with adequate~e allocations for future needs in all areas,
and a method to appeal initial allocations based on need.

The National Plan, as developed by NPSPAC, was followed very closely in all
considerations for frequency allocation, re-use, tum back, regional interoperability,
spectrum requirements, and adjacent region operations. This plan should provide the
flexibility to accommodate growth and changes that are bound to occur in public safety
and public service communications operations long into the future.
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2.0 AUTHORITY

2.1 REGIONAL PLANNING COMMlTIEB

The development of the Public-safety Radio Communications Plan for Region 11, the
State of Hawaii, has followed the requirements of the FCC's Report and Order as issued
in the matter of General Docket 87-112.

In accordance with the FCC's Report and Order 87-112, the Associated PubliC-Safety
Communications Officers Inc (APCO) recommended to the Commission the appointment
of a -Convener- for Region 11. 'The Convener served as the coordinator for the assembly
and formation of the planning committee.

Participants in the formation of the ReJional Planning Committee represent interested
parties from the Public Safety and Special Emergency Radio Services. A total of 15
individuals participated in the development process. The list herein contains the names,
organizational affiliations, mailing addresses, and phone numbers of all participants in
the Regional Planning Committee.

The Committee was selected by those who attended the planning meetings. Each member
of the Committee, representing aD eUaibJe licensee under the Public Safety Radio
Services and the Special Emergency Radio Services, was entitled to one vote in all
Committee matters. Except as may be provided elsewhere in the Plan, the majority of
those present at a scheduled meeting constituted a majority for all business.

Only the final approval of the plan prior to submission to the FCC required a vote from
more than would be in attendance at a regular meeting. In the case of absentees, the vote
was conducted by mail ballot sent to all those who had participated in the planning
process. This way, the fmished plan wu reviewed and accepted by the widest, within
reason, group of public safety/public service users.

2.2 PLANNING COMMITTEE FORMATION

The process of forming the Planning Committee was conducted in the following steps:

1 A public notice announcing the first planning committee meeting was placed in
newspapers having circulatioa OA each of the islands within the State of Hawaii.
TIle first meeting was he1d on November 9, 1992, at the State of Hawaii,
Kalanimoku Building, liS1 Punchbowl Street, Honolulu, Hawaii, a public
facility. (See Appendix A)

2. Letters of announcement wore also mailed to each major state, county agency,
and other eligibles that are radio users. Letters were also sent to all members of
the Pacific Chapter of APCO.
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3. The requirements for a repoaa1 p1anaing committee were also presented and
discussed at statewide orpnizatioo meetings held in each County. At each
presentation, there was aD opportuRity for persons to place themselves and/or
their agency on the mailiR& list.

4. One statewide organizational meeting was held before the Chairperson was
elected.

s. Penonal interviews were Ileld with the representatives of all major state and
county agency radio users.

6. Committee membership wu left open to any person or agency which may not
have been notified or decided to join the committee later.

7. Vendor participation was encouraged, but vendors were not allowed a vote.

2.3 NATIONAL INTERRELATIONSHIP

The Regional Plan is in conformity with the National Plan. If there is a conflict between
the two plans, the National Plan will govern. Due to the uniqueness of the State of
Hawaii's geographical location, it has no adjacent regions requiring frequency
coordination or regional plan concurrence. The State is located several thousand miles
from the nearest major land mass. Fudber, the governmental structure has only two
levels, which are State and County. ~ are no incorporated cities. Thus, the
Regiooal 11 plan deals only with tAeae two kvela of government causing it to differ
signiflCantly from those approved for other areas of the country that may have the
traditional three levels of government of City, County, and State.

By officially sanctioning this plan, tbe Fedelal Communications Commission agrees to
its conformity to the National Plan. NotAiDa in the Plan is to interfere with the proper
functions aDd duties of the OlIaniza&iOAs appointed by the FCC for frequency
coordinatioll in the Private Land Mobile Radio Services. Rather it provides procedures
that are the consensus of the Public Safety Radio Services and Special Emergency Radio
Service user agencies in this Region. If there is a perceived conflict, then the judgment
of the FCC will prevail.

2.4 FEDERAL INTEROPERABILlTY

Interoperability between the Federal, State, and Local Governments during both daily and
disaster operations will primarily tab place OIl the five common channels identified in
the National Plan. Additionally, &hrou&Jt the use of S-I60 or equivalent agreements, a
licensee may permit Federal use of a ROIl-Federal communications system. Such use, on
other than the five identified COIDIIlOIl d&anDels, is to be in full compliance with FCC
requirements for government use of ftOD-goveJnmeat frequencies (ritle 47 CFR, sec.
2.103).
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It is permissible for a non-Federal.ovcnmenl licensee to increase channel requirements
to account for 2-10 perceAt iacreaIe ia IDDIJiIe uaits, dependent on the amount of Federal
Government agencies involvemeat ia ita area, provided that written documentation from
a Federal agency supports at least that IlWIlber of increased units.

2.5 REGIONAL REVIEW COMMlTrBE

Upon approval of this plan by the Federal Communications Commission, a Regional
Review Committee will be established for the review of applications which do not fall
within the stated guidelines provided for in this plan, or for the settlement of disputes
concerning this plan and/or its applicatioa.

At a minimum, this Committee sball a.lilt of the local APeO frequency advisor for
Region 11, state agency repraeatativa, ud representatives for the Police, Fire, and
EMS services from each County. llepraeatatioll from other eligibles is also welcome.
This Committee and its compoaitiOB will be assured by the Pacific APCO chapter and
other Public Safety organizations. Membership on this committee will be solicited on
an annual basis. Since this Committee will probably not have regular business, it will be
up to the local APCO frequency advisor to notify the Committee of problems, conflicts,
or when it becomes apparent that spectrum demands will outpace available spectrum.
Each member of the Committee shall be furnished a copy of this plan upon their
appointment or election to the Committee.

Plan updates shall be accomplished by this Committee. All changes or updates to the plan
shall be first agreed upon by this ComIRiUee and then submitted to the FCC for their
review and consideration. WIlen approved, all changes shall be added to the plan with
the appropriate documentation of approval.

This Committee shall meet at least once annually to review the implementation of the
plan. This review shall consist of examiAatioo of any and all license activity.
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3.0 SPECTRUM UTll.JZATION

This portioR of tile plan provides • buiI for proper spectrum utilization. Its purpose is
to guide tile local APeO frequeacy am.r aMlor the Regional Review Committee in
their task of evaluating the irn.plementatiol of this plan within this Region.

3.1 REGION DEFINED

Region 11 is the State of Hawaii. ThiI rqiOll is the result of defmition by the Federal
Communications Commission as aresult of recommendations made in the National Public
Safety Planning Advisory Committee (NPSPAC) plan as submitted and approved and
contained in Docket 87-112. For purpoICI of tbia plan, the State shall be defIDed as all
the lands and waters contained within the boundaries of the State of Hawaii.

3.2 REGION PROFILE (Demographic Information)

The purpose of this section is to prciMde the basis for the assignment of frequencies, and
their re-use. Since the frequency allocation is based on geography, population, and
operational needs throughout the state and counties, it is necessary to provide
demographic information within this plan. This data is shown below.

3.2.1 State Of Hawaii Population And Expected Growth

The priAcipal source for tms 4ata ia die 40ceApjaJ populatiOA censuses conducted by the
u. S. Bureau of the Census, tile ad..- developed by the Hawaii State Department of
Business and Economic Development (DBED), the Hawaii Health Surveillance Program,
the Hawaii Visitors Bureau, and the U.S. Immigration and Naturalization Service.

The 1990 resident and defacto population was 1,137,200. This includes members of the
armed forces stationed in Hawaii and their local dependents, a group making up 10.4
percent of the resident total when last surveyed.

The 1993 population is estimated in exceu of 1,161,371 and the projected population
growth for the years 2000 and 2010 is estimated to be 1,285,100 and 1,435,500,
respectively.

The third largest island, Oahu, wi&Il ita hiahly vrbanized area of Honolulu, has
approximately 80 percent of the toeal populatioa of the State, and the 1993 population
estimate approaches 861,000. The haJap«" of the State population is spread among the
more ruml islands of lCauai, Maui, Laaai, Molokai, and Hawaii. (See population data in
AppeAdix D)
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3.2.2 Geographical Description

The State of Hawaii is located is tile PId&: Ocean several thousand miles from any
major land mau. It is approxima&ely 2,650 aautical miles west of the continental 48
states. It was formed from volcanic aetMty and tile existin& islands are the summits of
a areat voJcaDic mountain range that IU'etdIa Marly 2,000 miles across the floor of the
Pacific OCean. The topopaphy of die .. coatains small rolling plains to extremely
ruued lROWUaioous terrain widt wa&u fIIla, areen canyons, and vegetation ranging from
sparse to extremely dense. (Refer to a map of the State of Hawaii in Appendix C)

The total land mass in the State is 6,423.4 square miles, an area that continues to
increase as new land is formed by volcanic activity and coral accretions. The major
islands are: Kauai, Oahu, Maui, Molobi, Lanai, and Hawaii. The Island of Niihau is
privately owned but is administered by the County of Kauai. The population per square
mile is somewhat sparse, which generally indicates that the concentration of radio users
for public safety activities is in the major urban area of Honolulu.

The largest island is Hawaii. It is nearly twice as large as the other islands combined
with a total of 4,028.4 square miles. It has the state's highest mountain, Mauna Kea,
at 13,796 feet above sea level. The Island of Hawaii has the state's only active volcanoes
of Mauna Loa and Kilauea, both located within the Hawaii Volcanoes National Park.

The second largest island is Maui, wHIt 727.3 square miles. Maui is the site of
HaJP!.Ib1a and Pull Kukui, two dormaat volcaDoes, which are separated by a seven mile
isUunus. Most of the island's residents dwell along the west coast and on the northern
shore of the isthmus in the communitieI of Wailuku and Kahului.

Tbe thir41argea island of Oahu, with over 600 square miles, is the best known and is
traditionally the most popular place for vWton. It is the seat of stale government with
the capitol at Honolulu. It is also the site of Waikiki Beach, Diamond Head, and Pearl
Harbor.

Honolulu, with its commerce, industry, aad ita famous resort beach, is the heart of both
the island and the state. Commercial, lovemmental, and military are the primary
economic force. The military iNtaIJatioas employ thousands, and the Federal
expenditure ranks first as a source of the islaDd's and the state's revenue with tourism
ranking second. (See state economic projections in Appendix D)

Geologically the oldest and the fOU11lt largest is the island of Kauai with 552.3 square
miles. The wettest spot on eart1t it here and the island is noted for its lush foliage.
Kauai's nearest neighbor is the 70.2 square mile Island of Niihau, which is privately
owned and populated mainly by purebloo4 Hawaiians.
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'The tifth and sixth largest isJaadl are &lie spmely populated islands of Molokai and
Lanai, respectively. Both theae ilhwll are administered by the County of MauL
Molokai covers 260.0 square mila and 140.5 square miles make up the island of Lanai.
Both are moatly rural and untouehecl by development, with the exception of a resort area
on the western end of Molokai aod the IO\lth side of Lanai.

From the standpoint of state agency radio UIelI, the distance and separation between the
islands presents some problems in coveraae for statewide radio systems. This concern
has been taken into consideration in the allocation plan.

3.3 USAGE GUIDELINES

All systems operating within the Region having five or more channels will be required
to be trunked. Those systems having four or less channels may be conventional or
trunked.

The FCC, in its Report aod Order sta&eI, ·Exceptions will be permitted ooly when a
substantial showing is made that alternative technology would be at least as efficient as
trunking or that trunking would not meet operational requirements. Exceptions will not
be granted routinely, however, and strong evidence showing why trunking is
unacceptable must be presented in support of any request for exception. It

Systems of four or less channels operatina in the conventional mode that do not meet
FCC loading standards will be required SO share the frequencies on a non-exclusive basis.

The first level of communications coveraae will be at the state level. Its impact will be
reviewed by the Committee. All pvbIic afely agencies operating statewide will submit
their communications plans for impact approval if they utilize communications systems
within the Region, and those porUMS of such systems must be compatible with the
Regional Plan.

State agencies have a need for radio operaUou on all the islands. However, because the
islands are ROt COAtiguoua and are widely 1q)Il'ated, a smgle statewide trunking system
for State operatioaa is not eRvisioRcd. A COIRbiAation of state trunked and conventional
cbunel. may &le implemeDted OR acll illaD4. It is anticipated that where statewide
interconnect commwUcatioas is deemed MCelsary between islands for state agencies,
designated conventional channels will be utilized.

However, where technically and opetati.ooaUy feasible, the agencies of the State of
Hawaii, which operate on each of the islllRdl and having the same coverage requirements
as the countywide system, are encouraged to become part of the county's trunking system
for their daily operations. This will be in addition to any state intra-island or inter-island
communications networks that may be required and implemented.
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'The next leve! of communicati.oIl aMnII wiD K couaty, wllich, in most cases includes
a IiRIJe iJIIAd, such u die isla. of Kauai (County of Kauai), Hawaii (County of
Hawaii), and Oalw (City and County of BlJooWlu). The islands of Maui, Molokai, and
LaRai are aD. administered by .. County of MaId and communications coverage is
required for each of the three islanda. County systems sball be designed to provide
countywide communication coverage.

However, communication coveraae beyond the bounds of a COWlty jurisdictional area on
that COWlty'S system will not be permitted UR1eu it is critical to the protection of life and
property. Communications betweea aad among the county users will occur on one of
the statewide mutual aid or other cbaJmeIa established for interoperabilty. Where 800
MHz trunked radio technology is utilized, the system design must include as many
county public safety and public service radio users as can be managed technically.

The county agency(ies), depending upon system loading and the need for multiple
systems within an area, must provide intercolllmunications between area-wide systems.
III a mvlti-aaency eavirooment, a lead qeRCy usina the 800 MHz spectrum, which is an
agency or orgaDization having primary reIpOIlle obligations ill the geographic area, shall
be responsible for coordinating the imp1ellleatation of tile Coml11Ol1 Channels in this band
as mandated by the National Plan. Suck implementatioo must be reviewed and approved
by the Local APCO Frequency Advisor, and at his/her discretion, the Regional Review
Committee.

Hawaii is unique in that there are DO iAoorporated cities, as commonly found on the
mainland. Thus, additional termiaolo&Y it Reeded to describe the next level of coverage.
The terms -Board-, -District-, or -Authority- may be used to define such levels. Board,
District, or Authority communications for public safety and/or public service purposes
must provide only the cornmunkatiolls Deeded within its boundaries. However, if the
total number of radios in service does ROt reach minimum loading criteria for a trunked
system, these aaencies must consider utilizin& the &eXt higher system level, if 800 MHz
trunked radio is available in the area. As thoae hiaher level systems reach capacity, the
smaller sySlern communicators in publi.c safety and public service must then consider
uniting their communications efforts to formulate one large system or forfeit use of the
limited 800 MHz spectrum.

W1lere smaller COIlventional 800 MHz cb ' ••1"1I are requested, those frequencies must not
iAtedere with the regioo's truBbd ., Tbe 800 MHz truAked radio system is to be
COASidered &be higher techaoloaY at titRe and iR greater compliance with FCC
guidelines. The amount of~ tMt CIA be tokn&ed depends OIl the service
affected. Personal life and pIOpa'ty~ aan receive the highest priority and
disrupUve interference withcom~ involved in these services in an area shall
DOt be tokn&ed. Any co-channel imerfereAce witlUn an authorized area of coverage will
be examined on a case-by-case basis by rAe Regional Review Committee.

8



3.4 TECHNICAL DmIGN REQUIREMENTS FOR liCENSING

3.4.1 Definition of Coverage Area or Area of Jurisdiction

The coveraae area shall be that area f« which a system is intended to cover with a
received maRa! strength of 40 dBu or pealer. This area shall normally represent the
boundaries of each county which is applyiDa for liceIlse but may include separate
loca1iUld, low elevation systems having limited coverage.

3.4.2 System Coverage limitations

Radio coverage in each of the COWlUel (iaJands) is heavily affected by mountainous
terrain. Ia order to obtain adequate wide area coverage, it is necessary to utilize
numerous high level or elevated ... within each county. Over-the-water paths from
elevated sites are known to exist between the islands. As such, and to the extent
possible, countywide system coverage sba11 be limited to the coverage area defined as
listed above plus no more than twenty-five (25) miles in all directions extending outward
over the ocean waters from the boundaries of each COWlty. This limitation shall assure
maximum frequency reuse between the islandI. LocaJized, IowelevatioA systems shall
be limited to a coverage area of BOt IBOl'e that three (3) miles in all directions from the
boundaries of the legally defined area of service.

TIle oIlly e:&ception to this rule sbaIl be **appUcanta that may offer service or system
use to areas outside of their jurisdictic:llal bouAdariea, such as the County of Maui which
admiAisten the Wands of LaAai and MGIobi. III tIlese situatioRs, the applicant sball
provide a proposal of said service to the local APCO frequency advWr, who may
request Regional Review Committee COAaideration, for approval.

The syatem may use both omni-direaiooll and directional antennas, but in no case, sball
the effective radiated power (ERP) he more than necessary to provide the required
coverage of the operational area. LocaliUld and low elevation systems operating within
a larger county area shall utilize either IIlinimum power and antennas or antenna/tower
relationship techniques to achieve only the necessary coverage within their operational
area.

3.4.3 Determination Of Coverage

There are four variables used iD~ • area of coverage of a proposed system.
These variaJNa are: (1) the required .... of the received signal, (2) antenna height
above average terrain (HAAT), (3) the effective radiated power (ERP) of the system, and
(4) tile type of environment.

9



ReceiYed Sipal Strenetb

For purposes of this plan, -received sipal strength· shall be the determining factor
which defiRes the actual boundary of a system. The minimum signal level which marks
the outer boundary of a system shall be 40 dBu.

Antenna Heieht

For purposes of this plan, wlIlteDna beiPtw Iball be the height of the antenna above the
average terrain surrounding the tower site.

Effective Radiated Power (ERPl

The ERP is die transmitter output power times tbenet pin of the antenna system. The
actual formula is ERP(w) equals Power(w) times antilog (net gain in dB divided by 10).

Environment Iy,pe

OKUMURAIHATA METHOD - The Okumura method uses four different classifications
to describe the average terrain around a transmitter site or area. These four classifications
are:

1. URBAN: An area that is built-up, city-erowded with large buildings or closely
interspersed houses and thickly-grown trees. This would include the downtown area of
a major city.

2. SUBURBAN: A city ofhigltwayl with scattered trees, houses, and buildings. This
would include the downtown area of a small city.

3. QUASI-oPEN: An area betwoea~ aDd opea areas. This includes areas
outside of city limits that have few 1NiWitI&s IIld 1touIes.

4. OPEN: All area where there are DO obltacle.s such u tall trees or buildings in the
propagation path or a plot of land that iI cleared of anything for 300 to 400 meters
ahead. ThiJ would include fann land, open fields, etc.

III all counties, regardless of size, a maximum coverage radius of twenty-five (25) miles
exteDding from the coastline for countywide sys&ems shall be allowed, provided adequate
measures have been taken to assure that interference of existing co-channel and adjacent
channel systems will not occur.

For localized or low level systems, the maximum boundary radius of 3 miles beyond the
defined service area shall be allowed. Preparation of these requirements shall be the
responsibility of the applicant. The Federal Communications Commission provides, in
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part 9O.309(a)(4) of the ltuJa lAd~, some additional guidance for these
calculatiou.

3.4.4 AnnexatiooJ and Other Expansions

The State of Hawaii bas only two levels of government, state and county. There are no
incorporated cities as is common on the mainland. All communities, towns, or cities
(such as Honolulu) located within eaclt county are part of that county political
jurisdiction, which is generally confined to a single island. Thus, annexations are not
an issue in the State of Hawaii.

However, it is understood that • IlOIl-COUDtywide, localized system may have to be
expanded and its range increased if the size of the service area is enlarged. This is a
modification and may be permitted. The increased range of the system will have to be
determined at the time of modification to assure non-interference with any other existing
system. Where interference is likely, the use of alternate methods of expansion, such
as remote receiving systems, may be necessary.

Should the expansion effectively .. in all or most ef • county, the allocation for the
localized system may be liven, but not required, to the county for inclusion of the
countywide system.

In any case where more spectrum is ROt available from the initial allocation, the rules for
expansion of initial allocation, as contained in this plan, shall apply.

3.4.5 Coveraae Area Description

All applieaRU shall provide with their appJicatioRs, a map showing the jurisdictional
bouBdaries to be covered by the s)'atem aM the calculated system coverage. This map
sAall display the location of tile syltelll tra8~s), iDcludinl control stations. It is
recommeadecl that. U.S. GeoloJical Survey (USGS) quad topographical map be used
for this purpose. If BOt available, I hiaIt- tptity, locally-produced map or a highway
map may be substituted. Regardleu of the type map used, the name of the applicant and
the scale of the map shall be displayed OR die map.

3.4.6 Give-Back Frequencies

AgeRciea or jwisdictiou chooIiDC to Ie die new 800 MHz spectru,m sba1l prepare
lAd suemit a p1aA for &be abandoR of .. cummtly liceDsed frequencies in the
lower baada. The time fi:aJRe aUowod iato 100 MHz and out of the lower
currctntly liceased banda will lie eea GIl a case-ey-eue basis by the Regional
Review Committee. Generally, two yean will J.e CORsidered acceptable in most cases,
with three years as a maximum. Aay IICIICY requiring more than three years shall
provide documents to the Regional RcMew Committee stating the reasons for the delay,
and giving the estimated time of completion.
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nc Jle&ioaaJ. PIaDnia& COlUli&tel lUll IIave die freedom to COASider below SOO MHz
public IIfety baRds in deve10piRa tIIeir ...., p1aDs, but the licensin& of dwme1s in
these banda would continue to be CODducted through existing frequency coordination
procedures.

It is recommended that any jurisdiction wiJhin& to -hand down- frequencies to another
agency or jurisdictioR submit the propel' coordination and application forms with the
document of release.

3.4.7 Unused Spectrum

Because all of the frequency spectrum is !lOt needed at this time, unassigned channel
pairs will be returned to a reserve pool. Theac channels may be used for conflict with
adjacent counties or may simply remain within this Region until needed. This does not
imply that these frequencies are unavailable; only that before they can be utilized within
the Region, they must be coordinated via the regular APCO coordination process and
within the guidelines set forth in this plan. Where possible, the channels designated for
a jurisdiction in this plan shall be used.

3.4.8 Adjacent Region Coordination

CoordiqaDoR with adjacent rqioRI are .. NqUired cNe to die remoteDesa of &be State
of Hawaii from any odler laRd IDUI. Bowev.., all aatioAal, state, and county level
mutual chanl1e1s will be coordina&ed for lIIe tbrouJhout the state. The use of these
dwme1s will be in keeping with &he approved pide1iRes.

AAy lUCI' buld to be operating in Illy IIIIRAa' o&her than the approved method shall be
com.idered to be operatinc improperly and subject to the existing Federal
Communications Commission rules for willful interference with the communications of
other users.

3.5 INITIAL SPECTRUM AlLOCATION

3.5.1 Frequency Sorting Methodology

The initial spectrum allocation for the Rqion was determined by a computerized
frequency sorting process performed by APeo. The purpose of the computer program,
which assigns frequencies to specific eli&ibles and to pools for future assignments, is
two-fold:

1. The assignmeats must result in a hiah degree of spectrum efficiency.

2. TIle a.saipmeats mot .result in a low probability of co-chanDel and adjacent
channel imerference.
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Since the desired output is a aeopaplaie I8I'tiA& of frequencies, a method of defining
aeocraphy must be part of the input. A list of die number of channels to be assigned in
each aeographic area is also requimd, alon& with tile name of the eligibles or pool.

AcceptabJe interference probabilitia are determined for the Region. Frequency
assignments are then made using a computer pmcram that satisfies the goals of spectrum
efficiency and interference protection. The following narrative describes the factors and
process used by the computer program.

3.5.2 Geographic Area

For the purpose of this frequency 10ft, a .eopaphic area is defined as one or more
circles of equal radius. To the degree pnct.iail, the circle(s) include the entire area of
the eligible's geopolitical boundary, which in the case of countywide systems, includes
the entire island making up that county.

Thus, the procedure is to gather maps of sufficient detail, outline the areas to be defined,
determine the coordinates and radius of the circle(s) that define(s) each area, and tabulate
the data.

In any case, the effective radiated power (BRP) sba11 not exceed that necessary to provide
the required coverage on a non-interfering basis to other counties (islands) and/or
adjacent systems.

The environment of each system is defined according to the OkumuralHATA method of
classification.

3.5.3 BJocked ChaADels

III the ReJioa there are five mutual aMI ohaMela whicJI must be blocked out to prevent
the computer froM makiIl& assipmeata 08 dac dwmels. Since the mutual aid channels
are spaced at 0.5 MHz intervals, odaer ......wide systems are spaced at 0.5 MHz and
placed adjaceRt to the mutual aid cMnneJa.

This procedure reduces the illlpllCt of Wocbd adjacent chanAe1i by virtue of the fact that
the channel plan already bas protectioft spacinc OIl eacIl side of the mutual aid channels.

These Region-wide blocked cbannels are identified by FCC channel number, tabulated,
and used as input to the computer program.
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3.5.4 TraRsmitter Combining

The computer program is desiped to ptVYWe • minimum frequency separatioA between
any two channels assigned to the liliie eliaible at the same site. This separation is
provided in order to enable more efficieat combining of multiple transmitters to a single
antenna. 'Ibese separated blocks of frequencies also have a maximum size.

If the eligible has more frequencies than the maximum size of the combining block, then
a second compatible block is created, and so 011. Each of these parameters is adjustable
in the program on a global basis. The default parameters chosen are 0.25 MHz minimum
spacing and five channel blocks.

3.5.5 Special Considerations

There are licensees in the 806-821/852-166 MHz spectrum who plan to expand existing
systems into the 821-824/866-869 MHz banda. Some of the existing radio units are
unable to operate on 12.5 KHZ separated carrier frequencies. The result is that these
radios can oo1y operate on weveaw FCC IMlRlbered cIwmeb in the 821-824/866-869 MHz
band. The computer program is able to take this into account when making assignments.

3.5.6 Protection Ratios

There are two interference procection raaioI bvilt into the computer program. One is for
the co-channel case; the other is for the Idjaccot channel case. The ratios provide 35 dB
desired/undesired signal ratio for co-dIauel usignments, and IS dB desiredlundesired
ratio for the adjacent channel cue. These ratios provide an acceptable probability of
interference for public safety services.
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4.0 COMMUNICATIONS REQUIREMENTS

4.1 COMMON CHANNEL IMPLEMENTATION

The implemmtation of the IBta'DaIioMl ComMon ChanDe1s must follow tile auidelines
as set forth by the Federal Commuaiclti..CommissioR by the approval of the National
Plan. These five common channell are Keeslible by a1llevels of government and shall
be used in accordance with the proviJiou of the National Plan. All mobile and portable
equipment must be equipped to operate in the ·talk around mode" when required on the
International Channels.

The International Calling Channel operating on 821/866.0125 MHz shall be implemented
as a full mobile relay system. Wide area coverage transmitters will be installed where
applicable within a system. Large system users, such as a county, with five or more
800 MHz channels shall be required to monitor this channel at all times. The area of
coverage for this channel shall be equal to the area covered by the licensed system. This
mayor may not require the use of remote receivers within the area to meet this
requirement.

The four International Tactical Channels will be assigned statewide, for use as needed
by all eligible licensees. These chanods are to be used in accordance with the National
Plan and ill compliance with &be reaulatioN II set forth by the Federal Communications
COIJlIDissWR. These chanods requiR AO IIJCCiallicensing, only that the users be eligible
for liceAsin& OIl the o&her Public Safety 100 MHz channels as specified in section 90.016
(a) of the FCC R.w.es and Regulations.

4.1.1 Areas of Operation

The common channels shall be available for use throughout Region 11. No specific
assignments are deemed necessary within the Region.

4.1.2 Operation on the Common Channe1s

Normally, the five interoperable chaueI. are to be used only for activities requiring
iR&ercomnwaicationl betweea ageocia ROt Marin& any other compatible communications
system. Interoperable charmels are BOt .. be UIIld by aay level agency for routine, daily
operatioAa. In major emergency situatiou, ORe or more commoR tactical chaMels may
be assigned by the primary public safety aceacy within that area of operation.

l'he primary public safety ageacy ia .. COUAty, if BOt defined elsewhere in the plan,
may be the County Police Department, a cratral communications center, or a lead
agency, which may be lAy aaeacy licealed to operate in this spectrum, or ·on-scene·
c:ommaader. 11lese primary agencia wiD UIi.p one or more of the common tactical
cIJaImela for use according to need duriR& each special situatioA requiring the use of these
chanAels.
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Paniciputs ill rAe intaopeI'abJe cltuxl , iac1ude federal, state, and local disaster
maRa&emeat agencies. Police, fire, aRd providers of basic and advanced life support
services will be the primary usiD& apncieI. Ifradio channels are available, other services
providers in the Public Safety Radio Service IIId the Special Emergency Radio Service
may also participate to the extalt requimd to ensure the safety of the public. These
include the state and county public service agencies and other special service
organizations not normally involved in day-to-day public safety operations.

4.1.3 Operation Procedures

On all Common Channels, plain EoaJiIh will be used at all times, and the use of
unfamiliar terms, phrases, or codes will not be permitted.

4.1.4 IDtemational Calling Channel (ICAIL):

The ICALL channel shall be used to establish contact with other users in a particular
Region that can render assistance at an incident. This channel shall not be utilized as an
ongoing working channel once contact has been established between agencies. An
agreed-upon tactical or mutual-aid channel shall be used for continued communications.

4.1.5 International Tactical Channels (lTAC-1 through ITAC-4)

These frequencies are reserved
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4.2 NETWORX OPERATING MBTIIODS

Communications systems on rrAC-l tbIouP rrAC-4 will be implemented by agencies
who volunteer on a distributed coordiBated bais. Every primary geographic section of
the Region is intended to be covered by at leut one of the rrAC channels. In many areas
the common channels will be utilized OR a mobile-to-mobile talk-around basis. Mobile
relays on rrAC-l through rrAC.... will be Oft a limited coverage design to permit reuse
of the channel several times within the RePon and its counties. This will fill an
-on-scene- requirement for most multi-aaency response situations.

Region 11 may also have additional mutual aid channels in operation throughout the state
and counties. The implementatioo of mobile relays on these channels is strongly
encouraged.

4.3 REQUIREMENTS FOR TRUNKING

All systems operatina ill the RePon haviq five or more channels will be required to be
trunked. Those systems having four or feWIl' channels may be conventional. However,
it is stroogly recommended that any entity licensing three or more mobile relays use
truAking.

The FCC in its Report and Order states, -EK.eptions will be permitted only when a
substantial showing is made mat altemaaive technology would be at least as efficient as
trunking or that trunldng would DOt meet operational requirements. Exceptions will not
be granted routinely. Strong showiAil U to why trunking is unacceptable must be
presented in support of any request for exception. -

Systems that do not meet FCC loadiAc s&IDdat* may be required tD share such
frequencies on a non-exclusive basis. no.e apaciea requesting data channell can only
be required tD share channels with adjacaat apAcies wherever feasible or limit coverage
to their geographic area. Exceptions will be considered on acase-by-ease basis by the
Regional Review Committee.

J)qJeadina on systems loadina and the aeed for multiple systems within III area,
operators of wide area systema (iDelwiia&, but DOt limited tD, designated -monitoring
aaeacies-) IBUst provide for coor4iM&ioa betweeA ua-wide systems and -monitoring
frequencies. - Ageacies usiBg Joca1imt .,... mvst restrict de.tiIJl and imp1e1DeQta&ion
to provide ORly the communieatioRa Melded witAiD their service area. The use of trunked
systems is eacouraged.

However, if the total number of ra.dioI ia lClVice does not reach minimum loading
criteria for a truAked system, that user MUSt aHlSider utilizing the next higher system
level if 800 MHz trunked radio is availabJe ia the area. As systems reach capacity, the
smaller system users sba11 consider COIlsolidating their communications systems to form
one large, trunked system.
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A requesting applicant for radio communications in the 800 MHz Public Safety Radio
Services in the Region will be required to conform to the FCC loading criteria for its
proposed system. The provisions of this regional plan must be used as a guide for
establishing any new systems.

Strict adherence to the rules for limitinl the area of coverage to the boundaries of the
applicant agency's jurisdiction must be observed. Overlap or extended coverage must be
minimized, even where systems utilizing 800 MHz trunked radio systems are proposing
to intermix systems for cooperative and/or mutual-aid purposes.

Where antenna locations are utilized on elevated sites, such as mountain tops, transmitter
outputs and antenna gain and/or patterns must be employed to produce only the ERP and
directional characteristics necessary to provide adequate coverage of the service area.
At lower elevated sites, the antenna hei&hts and gain shall be limited to that necessary
for coverage within the primary area of operation. In any case, all necessary precautions
shall be taken to realize maximum reuse of the 800 MHz channels.

4.4 CHANNEL LOADING REQUIREMENTS

An agency/jurisdiction requesting a single frequency to replace a frequency currently in
use will not be required to meet loading requirements in order to obtain the new
frequency if the old frequency will be turned back for reassignment. However, if the
single frequency is not loaded to more than SO units within three years after the license
is granted, the frequency will be available for assignment to other agencies on a shared
basis in the event that other frequencies meeting the criteria for assignment are
exhausted. Shared use of a frequency is not interference-free.

Users of single frequency systems may be required to provide the Regional Review
Committee N confrrmation of loadingNfor mobiles and portables as a method of validating
system loading. This exception shall apply to agencies having only one system and a
single frequency. Agencies/jurisdictions requesting multiple frequencies or employing
trunking technology shall comply with the loading standards as outlined below, or
provide a Ntraffic loading studyN that meets the criteria as outlined below.

4.4.1 Loading Tables

Emergency Services Non-Emergency

Channel

1 - 5
6 - 10

11 - 15
16 - 20

Units/Channel

75
80
85
90

Channel

1 - 5
6 - 10

11 - 15
16 - 20

Units/Channel

80
90

105
120
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